Background. Basal cell carcinoma (BCC) is the most common malignancy of the eyelids. Medial canthal BCCs tends to recur more often. Purpose. To evaluate the clinical and histological features of primary and recurrent periocular BCC, in order to identify any existing associations. Methods. Data from 87 patients (71 primary and 16 recurrent) were analyzed in this study. All patients underwent tumor excision with frozen section margin control at the Goldschleger Eye Institute between 1/1995 to 12/1997. Statistical analysis was performed to identify possible associations between histological and clinical characteristics of primary and recurrent BCC. Main Outcome Measures. Anatomical location, clinical presentation, and histology of peri-ocular BCC. Results. No association was found between histopathological and clinical characteristics of BCC. Similar features with regard to eyelid location and histology were found in primary and recurrent peri-ocular BCCs, whereas recurrent BCCs tended to involve a greater eyelid extent with a longer duration of symptoms. Medial canthal BCCs, morpheaform, or sclerosing histology were not more common in the recurrent BCC group. Conclusions. Similar clinical and histological characteristics were noted in primary and recurrent periocular BCC, implying that incomplete surgical excision rather than anatomical location or histological features is the main cause for recurrence.
Introduction
Basal cell carcinoma (BCC) is the most common skin cancer and accounts for 80-95% of all eyelid tumors. Prolonged exposure to sunlight seems to be an important predisposing factor [1] , explaining why the tumor occurs more frequently on the lower eyelid [2] . BCC originates as a neoplastic transformation of the basal cells of the epidermis that proliferate and invade into the dermis as bulbous nodules or invasive strands. Classification can be made according to its clinical features, histological differentiation, or growth patterns. While several clinical types have been noted, there are multiple histopathological differentiations of BCC [3, 4] .
BCC generally exhibits slow growth. The tumor may invade the adjacent tissues and cause their destruction but it rarely metastasizes [2, 5] . The goal of treatment is to completely excise the BCC in order to prevent recurrence. While several treatment modalities have been described, complete excision with margin control either by frozen sections or Mohs' micrographic surgery (MMS) remains the gold standard and assures low recurrence rate, with incomplete excision being the main cause for recurrence [5] [6] [7] [8] [9] [10] [11] . Several studies suggest that specific location such as medial canthus and certain histological differentiation such as morpheaform or sclerosing BCC may be associated with higher recurrence rates [5] [6] [7] [8] [9] [10] [11] .
In the current research, an attempt was made to identify correlations between histopathological features and various clinical characteristics of BCC, such as tumor location, size, and histology type. In addition, the study investigated whether differences exist between primary and recurrent BCC, with respect to various clinical and histological features. No differences found between these two groups of BCC would lend further support to the assumption that the main cause for recurrence is incomplete excision.
Methods
In this retrospective study, all patients underwent BCC excision at the Goldschleger Eye Institute during a 3-year period (January 1995 to December 1997).
Data regarding patients' demographics, tumor location, tumor size, and histological features were collected and analyzed. All lesions involving the canthal area with or without spreading to the eyelids were classified as canthal lesions.
The BCC was classified into 3 groups according to macroscopically measured tumor size: small, <10 mm in its longest axis; medium, 10 to 20 mm in its longest axis, and large, >20 mm in its longest axis. Histological patterns of BCC were determined and when solid and infiltrative patterns were found in the same tumor it was classified as mixed type.
Surgical
Technique. Surgery was performed under local anaesthesia. The first stage involved resection of the macroscopically visible tumor with clinically free margins of 1 mm. The specimen was fixed in formalin for further histopathology. Margins of 1 mm from the remaining tumor bed were then excised, and frozen sections of these tissue strips were evaluated. The results of the microscopic examination were reported to the operating theatre before completion of surgery. If margins were not free of tumor, additional tissue excision from the involved side was performed, and the frozen sections were examined again for tumor presence. Only when all margins were reported to be free of tumor residue was the surgical wound closed and the surgery completed.
Histopathological Examination.
After fixation in formalin, the main tissue specimen was measured and sectioned into three pieces that included the various margins of the lesion. These tissue sections were then embedded in paraffin. Sections of 4 µm were prepared from the paraffin block using a microtome, mounted on glass slides and stained by haematoxylin and eosin for microscopic evaluation.
All lesions were reevaluated and classified histologically based on the classification described by Wade and Ackerman [3] . The following 9 types of BCC were recognized: solid, nodular, nodular-ulcerative, morpheaform, infiltrative, cystic, nodular-cystic, basosquamous, and plexiform (adenoid pattern).
Institutional review board (IRB) was waived for the study.
Statistical Analysis.
The Wilcoxon Mann-Whitney test and chi-square nonparametric analyses were used to compare numerical variables and proportions, respectively, between primary and recurrent BCCs. The Fisher's Exact test was used to examine the probability of a lesion to occur in a specific anatomical location. Statistical analysis was carried out using Microsoft Excel 2003 (Microsoft Corporation, Redmond, WA) and SPSS version 13.0 (SPSS, Inc., Chicago, IL) programs.
Results
Eighty-seven patients (52 males, 35 females, mean age of 70 years, range 33-96 years) participated in the study. Average symptom duration was 34 months (range 1 month to 30 years), and average time to surgery was 2.4 months. The left eye was more commonly affected, with 58% of lesions appearing on this side. Lesion size was 40% of eyelid extent on average. Most lesions appeared on the lower eyelid (55 lesions, 63%), followed by medial canthus (13 lesions, 15%), upper eyelid (12 lesions, 14%), and lateral canthus (7 lesions, 8%). Seventy-one lesions (82%) were primary BCC and 16 lesions were recurrences (18%) that were referred from different hospitals.
Histological Features
Most lesions were solid, nodular, or nodular ulcerative (66 lesions, 75.9%), followed by morphea or infiltrative (9 lesions, 10%) and cystic or nodular cystic (7 lesions, 8%). Other histological forms appeared less commonly and included basosquamous and plexiform (adenoid pattern) (Figures 1 and 2) .
Average inflammation score (on an arbitrary scale of 1-3) was 2.1 while spaces in lesions (on a similar scale) was 1.5. Necrosis appeared in 22 cases (25%). (Table 1) . Recurrent BCCs were significantly larger than primary lesions (recurrent BCCs involved 46% of eyelid extent versus 36% of eyelid extent in primary lesions, P = 0.009, Wilcoxon Mann-Whitney). Duration of symptoms was significantly longer in the recurrent group (52 versus 29 months, P = 0.027, Wilcoxon Mann-Whitney test). In addition, recurrent lesions tend to involve the orbit more commonly (P = 0.006, Chi-square).
Recurrent versus Primary BCC
However, no differences between recurrent and primary BCCs were found with respect to age at presentation, eyelid location, and histological differentiation (Table 1) .
Discussion
In the current study, similar clinical and histological features were found in patients with primary and recurrent BCC of the eyelid. No differences in tumor location or histology type were found between the two groups of patients, suggesting that incomplete tumor excision may be the major cause of lesion recurrence.
In our study, the left periocular region was found to be involved more commonly than the right side. This may reflect greater sun exposure on that side during driving, in agreement with the fact that in Australia, where drivers sit on the right side, involvement of the right peri-ocular region is more common than the left [12] . In our study, the lower eyelid was the most common anatomical site of BCC, followed by medial canthus and upper eyelid, in agreement with previous reports [12] [13] [14] . Similarly, nodular BCC was the most common histological type followed by morpheaform or infiltrative BCC. The fact that recurrent lesions tend to be of longer duration and to involve a greater extent of the eyelid is somewhat surprising, since patients who have already undergone eyelid surgery for the primary lesion should be more aware of the possibility of recurrence. This observation was noted in a previous study regarding recurrent lesions that were larger with more subclinical extension [14] .
Recurrence after incomplete excision is reported to be 20% with 5 to 9 years of followup [15, 16] . In our group, 16.4% of lesions were recurrent. However, as the patients had their primary surgery in other institutions, the surgical details for primary lesions were not always available.
Similar histological differentiations and eyelid location were found in both groups of primary and recurrent lesions, in contrast to many studies reporting certain features more common in recurrent BCCs [17, 18] .
Incomplete excision of BCC is associated with tumor location on the face or inner canthus as well as with infiltrative and multifocal histology types with a reported rate of 10% [17] . Several studies report that medial canthal lesions and morpheaform histology are associated with incomplete resection rate and a significantly higher recurrence rate [15, 16] with incomplete excision being the main risk factor for recurrence. Interestingly, several investigators associate MMS with lower incomplete excision and recurrence rate [8, 13] . However, in our personal experience, MMS may be associated with severe orbital involvement, especially in peri-ocular adnexa deep lesions (data not published). Additional studies report that excision under frozen section control has a 5-year recurrence rate of 2.1%, similar to that for MMS, while excision without frozen section control has a recurrence rate of 5% [12, 19] . Two recent studies support the fact that very small histological safety margins (0.2-2 mm) are required to prevent recurrence of peri-ocular BCCs [20, 21] .
Eyelid location along with basosquamous or morpheaform BCCs are reported to be high-risk tumors with extensive subclinical spread that require more MMS levels for tumor clearance [17] . Other factors associated with recurrence 4 ISRN Ophthalmology include medial canthal location, in-depth extension, and sclerosing type. An increased recurrence rate of up to 14.7% is reported in second surgery and 50% in third surgery [1] . Limitations of the current study stem from its retrospective design. All recurrent BCCs were referrals and no data were obtained regarding the type of initial excision. Similarly, it was not possible to reevaluate the first histological specimens to examine for BCC residues at the margins of dissection. Referral bias may exist, as small lesions might have been excised without margin control during primary surgery or followed up long enough to examine recurrence and more extensive lesions were preferentially sent to our department. In addition, a relatively small number of patients was analyzed in this study, especially in the recurrent BCC group.
Despite these limitations, our study suggests that primary and recurrent peri-ocular BCCs have similar clinical and histological features including eyelid location and tumor type. Medial canthal location, morpheaform, and/or sclerosing histology were not more common in the recurrent BCC group implying that incomplete surgical excision may be the main cause for recurrence.
